ALTHOUGH MANY ASSUMPTIONS HAVE
BEEN MADE about the comparative nature of library work, 1 few investigators have analyzed library work systematically and empirically so that the work of one library department can be compared with that of another. Recent analyses have been made at the task level, not at the job or departmental level, with the purpose of determining which tasks, assumed to be routine, can be assigned to a clerical employee and which tasks, assumed to be discretionary, must be performed by a professional librarian. 2 The investigation reported in this paper makes no assumptions about the nature of library tasks. 3 It studies the characteristics of library work and develops a measure of the work of library departments that, though administered to individuals, permits the aggregation of individual scores in order to produce a single departmental score that can be compared to other departmental scores.
The framework for the study is derived from the work of Charles Perrow, Libraries. 432/ who defines organizational technology as the actions that an individual performs on an object, with or without the aid of tools or mechanical devices, in order to make some change in that object. The object, or "raw material" may be a living being, human or otherwise, a symbol or an inanimate object. 4 For the purposes of the study three dimensions of the nature of work, that is, technology, are considered: materials technology, the nature of the raw materials entering a department; operations technology, the nature of the techniques used to convert the raw materials into finished products; and knowledge technology, what the organization's members must know in order to convert the materials into the finished product or service.
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Perrow's theory of technology makes possible a comparison of library departments by an analysis of their work into three measurable and common elements: the materials or events that are the cause or subject of the work; the methods or search strategies that are used to do the work; and the knowledge that the workers must have to complete the work. If these elements are demonstrably common ones and can be measured, then library departments can be compared systematically and empirically.
THEORY OF ORGANIZATIONAL TECHNOLOGY AND METHODOLOGICAL

IssUEs
Perrow's theory has influenced many recent investigations in complex organizations. 5 However, current studies on technology have remained exploratory because the boundaries of the construct, technology, still are not clear, and the operational variables drawn upon to measure it, that is the .. domain of observables,''6 are so large that it is difficult to decide which variables to include. Investigators might agree on some of the prominent observables related to technology, but they dispute the inclusion of others.
The diHerences among the studies of Woodward, the Aston group, Rage and Aiken, and Perrow reflect the current disagreements on the definition of technology and methods of measurement. 7 -10 Woodward and the Aston group define and measure technology at the system level, using methods of observation and interviews with top administrators. Woodward defines technology according to the technical complexity of the production processes. The Aston group considers the level of automated machinery and other techniques the organization uses in its workflow. Both concepts of technology are suitable primarily in the study of large industrial organizations and are concepts easily measured by observation or by information obtained from key informants.
Woodward pioneered in classifying industrial production, in terms not of its organization but of its technology and according to the technical complexity of the overall productive process. She achieved this rationale by a reanalysis of her data after a fruitless attempt to Comparative Analysis I 433 understand the conduct of one hundred businesses using classical principles of management. Woodward's insight directed subsequent investigators to view technology as a crucial variable. The definitions of Zwerman, Fullan, Meissner, and Grimes, Klein, and Shull largely embody her viewpoint that technology is to be measured by the complexity of the whole system of production.ll-1 4 To Woodward's understanding of technology as an entire production system, the Aston group added analysis and measurement of the characteristics of such a system, largely in terms of the concept workflow. As one of its five measures, the group employed the degree of automation of production equipment. Although the idea of workHow serves as a valuable generalizing concept for systems of industrial production, it appears inadequate to explain the technology of certain other organizations. The Aston group, measuring technology in terms of workflow characteristics, was unable to distinguish among service organizations -on the basis of technology.
Woodward's important contribution in bringing a new variable, technology, into the study of organizations was limited in its conception to industrial producers. Perrow, by extending the theoretical perspective, freed investigators from this limitation. By identifying materials, operations, and knowledge as aspects of technology, Perrow extended the boundaries of organizational technology beyond the confines of production systems.
Perrow and the team of Rage and Aiken define and measure technology at the individual level; thus procedures and work characteristics at the system level are excluded from their measures. Instead, they ask many individuals in the organization about their work and aggregate the responses for an organizational score. Rage and Aiken base their study on Perrow's theory but de-fine technology as overall routineness in the work. They measure the technologies of social ·welfare and health agencies by means of structured interviews with professional staff members selected from various levels in the organization. Perrow measures the technology of industrial firms through questionnaires submitted to all salaried-exempt employees, that is, foremen and above. The results of· the Hage and Aiken study and the Perrow study suggest that Perrow's theory of technology can produce a comparable measure of the work done in a variety of organizational settings.
It is not a simple matter to separate the conceptual or theoretical issues from the empirical issues or issues of method. The attempt to apply Perrow's theory of technology to library work in this study had important consequences for the research design. The method used to investigate library technologies followed that used by Perrow and Hage and Aiken. Individuals in various library departments were asked questions about their work. The answers to the questions then were aggregated to get departmental scores. Although this method can be criticized for reflecting only attitudes about work and not the work its· elf, it was an assumption of this study, as it was in the other studies, that the characteristics of work itself are being measured.
Organizational research has not yet determined which individuals to ask in order to get an organizational score and how to aggregate individual scores. Some investigators base their scores on the responses of managers or a few top administrators in each organization. Others select their respondents according to social position, weighting positions to reflect their differential importanc. e. Perrow asks all salaried~exempt employees, but he suggests that in the study of some organizations it would be ·important to survey all personnel. 1 5 ·Each of these methods has its problems. Some research · suggests that the participant's perception of · the organization is a function of his location in the organization. 16 By relying upon the responses of one or several respondents, the investigator assumes that the perceptions of his respondents are the same as those of other participants. in the organization and that the variable under study is observable on all dimensions. By sampling respondents ·in various social positions, the investigator encounters complex problems concerning the selection of positions, the weighting of positions to reflect their differential im~ portance, and the treatment · of individuals having multiple roles. If he weights the respons. es from' all full-time people equally, he might bias the departmental score in favor of those positions most frequently occurring and neglect the important characteristic of differentiation in social structUre.
RESEARCH DESIGN AND MEASUREMENT
Departments assigned the functions of book selection, acquisitions, cataloging, circulation, and . refer~nce in the main library of three large academic libraries were selected for study. These departments perform the 'central core of library activities and can be found in most large academic ' libraries. Although these five operational functions were studied in all three lihraries, the organizational patterns so varied that six departments were studied in one library, five in the second, and only four in the third~ An effort was made . to .match the libraries according to size of budget, size of staff, and number of d<;>ctoral programs maintained by the universities in which the libraries are loc~ted. As the libraries were guaranteed anonymity, their exact size, location, . and historical development cannot be diSClosed.
Measuring of Technology
The major instrument used to gather the data · was ·a precoded~·· f6rced-choice questionnaire. 17 The respondents were able to answer a majority of the questions on a one-to-::seven Likert-type scale which specified extreme values, for ex~ ample, "definitely true" to "definitely false."
The questionnaire items were de-· signed to measure the theoretical categories that correspond to the Perrow model and to previous research on technology. The purpose was to draw up an inclusive list of content ideas and items under each category. The literature on technology and work, the descriptive case studies of organizations, and the library literature provided the basis for the questions. In order to control for questions on routineness that · might reflect an individual's satisfaction With his job rather than the nature of his job, measures of satisfaction used by other investigators were included in the ques-· tionnaire. The questionnaires were distributed to all full-time staff members, both professional and clerical, in each. of the departments being studied. . It was assumed that the reality of depart-.
.Comparative Analysis I 435 mental technology would be reflected more closely in the aggregation of scores of all full-time staff members than in the aggregation of any other group. · Factor analysis and item analysis techniques were used in the scale construction. 18 Eighty-eight variables from the questionnaire were analyzed in the first factor analysis. The questionnaires retunied from the respondents in the · fifteen departments were merged into one data set ( N = 384) in order to have a ratio of four cases to one variable. Before the data were merged, the distribution on the responses to the questions from each library wa.s compared. The distributions were similar on nearly all questions. The risk of distortion from merging appeared minimal.
Ten major factors emerged in the first analysis. These factors are reported in · Table 1 . The questionnaire items forming the factors are listed in the Appendix.
Scales then were constructed for each factor from questionnaire items that loaded . 4 or above on that factor. Scores .013 -. 018 .158 -. 053 .156 -. 003 .094 . 026 .071 . 052 .118 -.027 -.039 -. 062 .100 043 . 064 . 154 . 032 .034 -. 028 . 001 . 006 . 059 .051 -. 063 . 048 .030 -. 117 .032 -.087 -. 004 . 604 . 548 . 532 . 018 . 090 . 121 . 136 . 018 . 350 . 144 . 425 . 577 . 319 . 184 . 192 . 486 . 126 . 124 . 220 . 008 . 127 .107 -. 199 .004 -. 188 . 315 . 316 . 327 . 139 .166 representing each factor scale were constructed by first coding the items in the appropriate direction and then adding them together. The simple procedure of adding item scores in order to get a factor score produces results almost identical with the more elaborate procedures necessary to compute scores from the item factor loadings. 19 A correlation matrix of these scores then was computed and a principal components factor analysis was calculated on the matrix using the varimax rotation. Three major factors reported in Table 2 emerged in   Factorst   V  VI   VII -. 064 . 169 . 080 . 740 . 651 . 639 . 054 .219 -.028 -. 018 . 015 . 079 . 093 .069 -. 021 . 035 .032 -.020 -.057 -. 131 . 062 .129 -.037 -. 143 . 174 . 038 . 022 . 086 .054 . 160 . 074 .127 -.030 . 232 .007 . 162 .037 -.020 -. 048 . 654 .081 . 726 .007 -. 057 .457 . 085 .747 -.038 -.136 -.047 -. 014 .038 -.050 -.042 -. 081 . 028 .066 -. 022 . 002 . 151 . 070 . 146 .125 -. 057 . 652 . 463 . 180 .070 -. 034 . 310 . 133 . 083 . 005 . 185 . 223 . 129 . 222 . 154 .691 . 075 . 462 .172 .423 this second factor analysis. The three ·factors reflect those aspects of work that have been interpreted as technology by recent investigators. The first factor, combining the overall routineness, morale, and job satisfaction scales, resembles Hage and Aiken's measure of technology. The Hage and Aiken measure of technology consists of five items: cwould you describe your work as being very routine, somewhat routine, somewhat non-routine, or very non-routine? People do the same job in the same way every day. One thing peo- 7 . It is impossible to learn enough about this job to handle all of the problems that come up. Questions one and two measure the perceived nature of the raw materials, that is, the "presence or absence of exceptional cases" of Perrow's model. The search behaviors required to deal with the cases, the second major aspect of Perrow's technology variable, are measured by questions three and four, which ask about the similarity of library search procedures and work decisions. The knowledge dimension of Perrow's theory is tapped by questions five to seven, which ask whether the events causing the work are easy to handle and whether it is easy to learn enough about the job to handle all of the problems that come up.
Overall routineness loaded on this second factor at . 448 . The loading suggests that routineness of work may be related to Perrow's technology. The loading however could be a fluke due to error in the measures. Overall routineness was excluded from the description of factor 2 for several reasons: overall routineness loaded heavily on factor 1 with morale and satisfaction; predictability, routinEmess of operations, and insufficient knowledge loaded above .6 on factor 2; and these three dimensions · reflect Perrow's theoretical definition of technology.
The third factor com hines the scales that measure task interdependence and rules. Lawrence and Lorsch have used task interdependence as a measure of organizational technology, altholl;gh they measure task interdependence differently. 21 The loading of internal task interdependence on this third factor, although not as high as the other two factors, is consistent with the factor and lends support to the interpretation.
The seven-item scale, reflecting Perrow's definition of technology, becomes the. tool' of analysis and the evaluation of the technology of library departments that is discussed below. Unfortunately, there are no independent measures of technology that can be used to validate the scale. 22 Theoretical dis-. agreement on the definition of technology and variations -in the measures of technology will continue while the study of organizational technology still is in its early stages. In the present study the· scale measuring library technology begins the empirical investigation of a theoretical perspective of library work. The reliability of the scale, measured by Cronbach's alpha coefficient, 23 was . 55 .
The data reported in Table 3 support the expectation that the functional departments in the three libraries would have similar technologies and would cluster together on the technology scale. The result resembles those in studies of functional units in industrial organizations in which departments of sales, production, finance, and research and development clustered together. 24 Because the .functional groups cluster together, it is possible to consider the characteristics . of the. departments in terms of the nature of the work they do without taking 'into account the specific organizational settings in which the departments operate. Similarities among the same functional departments have been assumed by librarians before. Now the data provide some evidence to support that assumption. Based on the rank ordering of the fifteen departments, a functional department in an academic library resembles the same functional group in another academic library with regard to the nature of its materials, operations, and knowledge more closely than it does different functional departments within its own library.
The measure of technology developed in this study discriminates ·among the various departments whether the department deals primarily with clients or materials. The Table 4 , are significant at the .001 level. The evidence supports the .conclusion that departments do differ with respect to their technologies. .. Although Table 4 shows that the library departments participating in . this study differ with respect to their technologies, it does not disclose which departments are making the difference. The ranking of departments in Table  3 shows that the functional groups cluster together despite differences · that might exist · regarding specific departmental assignments or responsibilities. That table, ·however, offers no information about whether the · functional groups differ significantly on their technologies. In .. order . to provide some evidence on ·~se .. matters~ the catalog department in library B was used as a ref- erence group and a multiple regression analysis using dummy variable cod~g was applied to the data. Using multiple regression, the library departments are the independent variables and technology is the dependent variable. The partial correlations in Table 5 show what relevance technology has in differentiating between each department and the catalog department in library ·B. The correlations are tested for significance by means of the F test. 25 The catalog. department in library B was selected as the reference group because it was the largest department in terms of fulltime staff, and it contained a serialscataloging and record-keeping unit and a searching unit that were separate de-: partments in other libraries.
The results, presented in Table 5 , show that the reference department . in library C, the circulation departments in libraries A and B, and the searching department in library A differ . significantly from the catalog department . on their technologies. The departments in the functional groups . of cataloging and acquisitions do not differ significantly from the catalog department selected as the reference group.
These comparisons suggest that, despite the clustering of functional groups and the differences in departmental scores, the work of functional departments in academic libraries is . not as different as is assumed. In terms of the predictability of . the material, the routineness · of operations, and the knowledge necessary for performance, there might be relatively little difference in the work performed in the function- al departments of these academic libraries. Although there are differences among the departments, the differences are small. This finding suggests that in future studies it may be possible to generalize about the work of the academic library as a whole and to compare library technology with the technologies of other types of organizations. However, the data also suggest that when the measure of technology is refined and more items are written that measure the technology construct, stronger departmental differences will be discovered. The measure as it now exists may be too gross to identify the differences in the technologies that distinguish the work of one library department from that of another.
SUMMARY AND DISCUSSION
This study attempts to develop a measure that would enable comparisons of the work of various library departments. The study identified underlying characteristics of work, or what is called library technology; measured these characteristics in each department; and then compared the departments on the characteristics.
The characteristics of work that formed the concept technology are related to three major aspects:
1. The raw materials or the events that are the cause or the subject of the work. The essential characteristic of the department's raw materials is whether the material is perceived to be predictable or unpredictable. 2 . The methods or search strategies that are used to convert the materials into finished products. The essential characteristic is whether the department's operation is routine or not. 3 . The knowledge required of the worker in order to complete the work. The essential characteristic is whether the knowledge of the department's work is sufficient or not. The results suggest that the three characteristics of technology are interrelated. When the department's raw materials are basically predictable, its operations are routine and the level of knowledge required is low and quite sufficient for completion of the work. Conversely, when the department's raw materials are basically unpredictable, its operations are basically nonroutine and the level of knowledge required is high and relatively insufficient for completion of the work.
Data were gathered by questionnaire from a sizable number of participants in each department and then aggregated in order to get an organizational score. Equal weighting was used in gathering the data from the organizational participants, although the complex problems posed by weighting could not be solved in this study.
By adopting a research design that depends upon aggregation, the study a· s-sumes that the perceptions of work at the individual level can be aggregated to measure the work at the departmental level. Although the results of the aggregations reflect the reality of the departmental technologies as observed by the investigator, little is known about how greatly the aggregation biases the results.
Although the scale developed in the study was successful ·in discriminating among the fifteen departments as to technology, the diHerences are small. Generally, prediCtable events, routine operations, and relatively low knowledge requirements constitute the technologies of all of the library departments participating in this study.
This outcome indicates that the nature of the work performed in the functional departments of academic libraries is similar regardless of the department in which the work is performed. This conclusion is tentative, 
